Recent increases in global demand
Introduction
Indonesia, the world's fourth most populous country, is an archipelago of over 17,000 islands. It possesses 50 per cent of global tropical peatlands, where layers of forest debris of up to 15,000 years old accumulate because they are too wet to decompose. These peatlands are a dual ecosystem, consisting of an acidic swamp base of perpetually submerged plants up to 15 m deep and tropical trees that grow on top of that swamp base. The 22 million ha of peat swamp forests in Indonesia are a storage source of carbon, sequestering in these wetlands 196 tons of carbon per ha, equivalent to 30 times as much carbon as above ground forests sequester.
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International Journal of Rural Law and Policy REDD+ and the legal regime of mangroves, peatlands and other wetlands: ASEAN and the world 3 According to the Indonesian government, the total losses in 1997 from the fires were US$3.9 billion. 19 The acidity and dryness of the soil intended for rice paddy development prevented the project from being completed, as 'continuous rice cultivation proved to be impossible in 90% of the planned work area'. 20 However, despite the failure of the Mega Rice Project and the continued lack of productivity of the planned work area, Indonesia remains the world's third largest rice producer with 37 million metric tons annually. The Minister of Agriculture, Suswono Asyraf, seeks to increase domestic production by 10 million metric tons.
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Overwhelmingly the greatest reason for conversion of peatlands has been for palm oil plantations. Indonesia recently became the world's largest producer of palm oil and has increased production over 400 per cent between 1994 and 2004, and, as of 2010, was using 8.4 million ha for palm oil plantations (see Figure 1) . 22 Palm oil is valuable because it is the world's highest yielding oil crop, 'with an output 5-10 times greater per hectare than other leading vegetable oils'. 23 It also has historically low prices, fewer trans fats than other oils and is a part of many products, including margarine and biodiesel (which is often considered an attractive solution to fossil fuels), and is further driving the palm oil production. 
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Palm oil plantations, as a primary land use in Indonesia, have negative environmental impacts that extend beyond deforestation and effects on climate change. They also include water and air pollution, pesticide use, lowered water tables, soil erosion and loss of habitat for endangered species such as the Sumatran orangutan, Sumatran tiger and Sumatran rhinoceros. For every metric ton of palm oil produced, 2.5 metric tons of waste is also produced. 25 This waste, once processed, is usually released directly into nearby streams, leading to waterway pollution; less than 10 per cent of water in downstream areas are currently considered suitable for _______________________________________________________________________________________ International Journal of Rural Law and Policy 2013 Special Edition REDD+ and the legal regime of mangroves, peatlands and other wetlands: ASEAN and the world 4 human consumption. 26 As palm oil plantations are developed, endangered species habitats or areas that allow exchange of genetic diversity have been destroyed, threatening the livelihood of endangered species and increasing the likelihood of human-wildlife conflicts. Biological diversity reductions from plantation establishment in forested areas have been estimated to be more than 80 per cent for plant losses, and losses of 80-90 per cent for mammals, birds and reptiles. 27 Additionally, the peat and forestlands are drained as irrigation canals are built in order to expose the soil beneath, thus lowering water tables and placing the lands at increased risk of flash floods.
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The continued deforestation and degradation of peatlands in Indonesia, primarily to support the palm oil industry, can be understood as an attempt to ease the economic woes and rapid population growth the country has experienced in the last couple decades. During the Asian financial crisis of 1997-1998, caused by currency manipulation, the Indonesian economy shrank by 13.7 per cent and corruption and political instability have prevented a faster recovery. 29 However, since 2007, economic growth has exceeded 6 per cent annually, but still half of Indonesia's population lives on less than US$2 per day. 30 Rapid population growth continues to be another reason for deforestation; because the growing population has a greater demand for food and natural resources, as well as produces greater pollution and waste. Food security, which Indonesia plans to achieve through self-sufficiency, has become a priority in Indonesia, where the undernourished constitute 13 per cent of the population. 31 However, such a strong dependence upon rice as the staple crop makes the population incredibly vulnerable to food shortages, and many policy makers warn that the solution is not to increase rice production, as the Indonesian Department of Agriculture plans to do, but to promote diversification and increased fruit, vegetable and cash crop production, as well as trade and subsidy reform.
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Recent environmental policies
Despite the conversion of peatlands to palm oil plantations, in the last two decades Indonesia has also chosen to pursue many ambitious environmental policies, including climate change reduction, deforestation reduction, and preservation of biodiversity. In 1989, Indonesia accepted the terms of the United Nations Educational Scientific and Cultural Organisation's (UNESCO's) World Heritage Convention, under which party states are responsible for identifying natural or cultural sites that ought to be protected and preserved for the sake of national heritage. 33 In 1992, Indonesia signed both the United Nations Framework Convention on Climate Change ('UNFCCC') and the Convention on Biological Diversity ('CBD'), ratifying both in 1994. The purpose of the original UNFCCC was for international powers to cooperate in limiting average global temperature increases to below two degrees Celsius and in facing climate change impacts. 34 The goal of the CBD, which is often considered the leading document on sustainable development, is to promote conservation and sustainable use of biological diversity.
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As well as being involved in environmental initiatives on a global scale, Indonesia also has pursued initiatives within Southeast Asia. The Association of Southeast Asian Nations (ASEAN), an economic and political organisation of ten member countries including Indonesia, has also sought to address environmental challenges. key players in the movement to promote sustainable development and curb climate change through international and regional cooperation. In particular, ASEAN has placed an emphasis on raising domestic awareness of climate change and improving sustainable forest and peatland management, and has called upon developed countries to provide funding and technology to developing countries to aid their environmental initiatives. 36 Thus, despite its status as a developing country, in the past 20 years Indonesia has sought involvement in many climate change and environmental agreements, demonstrating its desire to play a role in the global environmental scene.
Indonesia's notoriety for prioritising environmental protection particularly increased after hosting the UNFCCC 13 th Conference of the Parties in Bali in 2007, which established REDD principles meant to create a financial value for sequestered carbon and encourage green sustainable development in developing countries such as Indonesia. 37 The United Nations' REDD Programme (UN-REDD) is a joint program between the United Nations Development Programme (UNDP), the Food and Agriculture Organization (FAO), and the United Nations Environment Programme (UNEP). 38 The same year that Indonesia hosted the UNFCCC Conference, they also published a National Action Plan Addressing Climate Change and, in 2008, established the National Council on Climate Change.
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UN-REDD Indonesia program
During the G20 meeting in 2009, Indonesian President Susilo Bambang Yudhoyono announced that Indonesia planned to voluntarily cut the country's greenhouse gas (GHG) emissions by up to 26 per cent of the 'business as usual' scenario by 2020, and up to 41 per cent by 2020 with the help of international aid. 40 Given that Indonesia was the first developing country to combat climate change, the goal was to encourage other richer countries at the meeting to make similar promises and contribute aid to Indonesia's initiatives. 41 Indonesia was then approached with an offer to participate in the UN-REDD Programme. The concept of REDD is for developed nations to provide financial incentives to developing countries to cover the costs associated with ceasing deforestation and degradation activities. The UN-REDD Programme is charged with working with countries' environmental agencies, such as Indonesia's Ministry of Forestry, to prepare countries for REDD+ readiness through methods such as 'development of national policies and stakeholder engagement', and implementation training at the provincial level, such as the launching of pilot projects in provinces. 42 
Legal loopholes in primary climate change documents
The LoI, REDD+ National Strategy, and the presidential moratorium each have weaknesses that have prevented successful implementation without corruption. One of the main criticisms of the LoI is that it is weakened by its lack of delineation of the rights of indigenous people. Approximately 40 million Indonesians are dependent upon forest resources for their livelihoods and therefore are directly affected by deforestation. 59 While the LoI states that all UN-REDD activities that impact indigenous people should 'follow a human rights-based approach', and that indigenous people will have the 'opportunity of full and effective participation in REDD+ planning and implementation', it does not directly address land tenure challenges, which places indigenous people's livelihoods in jeopardy and threatens to harm their human rights. 60 In Indonesia, less than 40 per cent of rural land holdings are titled, and it is unclear how REDD+ will handle customary tenures and whether informal property ownership by indigenous people will be respected. Recognition of customary tenures could increase the transaction costs of REDD+ and act as a disincentive for investment, as projects could be delayed or destabilised by land tenure claims and conflicts. 61 In 2012, land disputes totalled 198, with at least 25 farmers shot as a result of the conflicts. 62 However, it does not seem that land tenure conflicts are impeding plantation development on forestlands, as the government has been heavily criticised for ignoring rights of indigenous people and allowing land grabs by big plantation companies. In the pilot province of Central Sulawesi, the provincial government has issued forest logging and business-use licenses without notification to the communities living in the affected areas. In justifying the provision of a 70,000 ha logging concession to a timber company, the Central Sulawesi government referred to a decree that they issued in 1992 that maintained that there was no indigenous land in the province and that 'all rights and authority over the earth and water' belonged to the state.
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Meanwhile, inconsistencies and opaque legal definitions in the National Strategy have resulted in overlapping jurisdictions, allowing for the possibility of forest conversion decisions being made according to various district governors' desires for local development and increased revenue. 64 The President himself went so far as to discuss this 'serious problem in coordination and synergy between officials in central government and their local counterparts', citing this as a challenge to the climate agenda. 65 More specifically, multiple criteria for forestland classifications have produced differing government maps, and subsequent enforcement of forest protections is challenged by indistinct boundary areas. 66 Indonesia remains unable to identify where illegal logging is occurring, to enforce the boundaries of protected forests, or to produce one official map of these lands.
The presidential moratorium banning conversion of forests for two years, in theory, should have had considerable consequences on the palm oil and timber industries in Indonesia. However, there was no official start date given for the ban, which means that between its announcement in May 2011 and the absolute latest it could have been implemented, December 2011, many permits could have been given for forest conversions. For example, just before approving the moratorium in May, the Ministry of Forestry approved almost 2 million ha of new timber plantations on forestlands. 67 To make matters worse, there are several loopholes of exemptions and exclusions that facilitate forest conversions. The moratorium does not apply to over 12.5 million ha of recently granted permits, the extension of existing permits, or 'national development' projects including geothermal, oil and gas, electricity, and rice and sugar cane production. 
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Weak rule of law
The loopholes, lack of specifications, and inconsistencies in these three important climate change policy documents serve to highlight the weak rule of law in Indonesia. For example, the President was pressured into only protecting primary forests in his moratorium, instead of also protecting secondary forests. Secondary forests, which are forests that have re-grown after disturbances such as fire or timber harvesting, are important to climate change because they are significant carbon sinks, sequestering 155-170 tons of carbon per ha, compared to 40 tons of carbon per ha for palm oil plantations and 196 tons of carbon per ha for primary forests (see Figure 2) . 69 Purnomo, President Yudhoyono's special advisor on climate change, reassured the palm oil industry that 'there is no limitation for those who want to develop business-based plantations … we are just advising them to do so on secondary forests'. 
Corruption
One issue -and arguably the biggest challenge to carbon sequestration in Indonesia -that results from weak political institutions is the prevalence of corruption. Because of a lack of uniform mapping of forestlands, it is difficult to determine whether or not permits are legitimate, resulting in the forestry sector being renowned for its corruption. In 2009, Legislator Al Amin Nasution received an eight-year prison sentence after being found guilty of accepting bribes to grant the approval of a forest conversion on Bintan Island in Riau. 74 In just the first three months after the moratorium was announced in May 2011, it was found that there were 103 clearings in forestlands protected under the moratorium, and still 40 per cent of timber production remains illegal. 75 A forestry official who negotiated the partnership with Norway is a suspect in 'a multi-million dollar corruption case', naturally leading one to question whether Norway's money will be properly managed. 76 Another instance of corruption occurred in August 2011, three months after the signing of the moratorium, when Aceh's then governor, Irwandi Yusuf, signed a permit allowing palm oil company, PT Kallista Alam, to convert 1605 ha of forest in the Tripa Peat Swamp into a palm oil plantation. 77 When the moratorium map was revised six months later, this concession area was no longer listed as a protected area under the moratorium. 78 Meanwhile, by August of 2012, the Forestry Ministry had approved permits converting more than 300,000 ha of forests that year, putting them on track to exceed total concession areas for the two previous years. 79 Once the Forestry Ministry has given a permit, land management is under the jurisdiction of the National Land Agency (BPN), which has consistently scored below the Indonesian Corruption Eradication Commission's standard of integrity in its Public Sector Integrity Survey.
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First step forward: An education campaign
The conclusion that can be taken from Indonesia's struggles to enforce protection of their forests and peatlands is that the national authorities are not fully motivated to curb climate change if it means harming their economic growth or influential agriculture and timber industries. For the REDD+ partnership with Norway to be successful and for Indonesia to receive more international aid for their climate change initiatives, they need to stop approving permits despite the presidential moratorium. They need to build a stronger political institution that is in charge of the climate change agenda, instead of an office under the President's thumb. It is worth pointing out that the only resistance to forest protections is from the industries that want to develop on forestlands. There is no mainstream resistance to the initiatives, which only serves to further highlight the lack of power and motivation to prioritise climate change protections over industry interests.
One of Indonesia's first goals in moving forward should be to educate their elite decision makers as well as their working classes. Some of these elites may continue to favour industry interests, such as Aceh Governor, Zaini Abdullah, who recently submitted spatial zoning proposals that would allow logging on 52,000 ha of protected forests. 81 However, it is often a lack of knowledge that leads to the harmful deforestation. While all are aware that logging and development of plantations in protected forests are illegal activities, they are often unaware of the global climate change consequences of their actions. An education program needs to be implemented that involves every Indonesian, so that they are motivated to protect their forest lands and also hold their policy makers accountable for doing so. Eighty-seven per cent of Indonesians are Muslims, and the Qur'an asserts that everyone has a duty to 'follow the nature designed by Allah' and not to alter the creation of Allah. 82 The Jakarta Globe (online), 9 August 2012 <http://www.thejakartaglobe.com/news/permits-for-conversion-of-forest-toplantations-on-track-to-top-past-2-years/536686>. 80 Parlina, above n 74. 81 Hayat Indriyatno, 'Aceh Governor Wants to Allow More Logging in Protected Forests: Report', The Jakarta Globe (online), 13
February 2013 <http://www.thejakartaglobe.com/news/aceh-governor-wants-to-allow-more-logging-in-protected-forestsreport/571446>. 82 'Islamic Belief About the Environment', BBC News <http://www.bbc.co.uk/schools/gcsebitesize/rs/ environment/isstewardshiprev1.shtml>.
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International Journal of Rural Law and Policy 2013 Special Edition REDD+ and the legal regime of mangroves, peatlands and other wetlands: ASEAN and the world could be applied to environmental ethics in an educational campaign to promote peatland conversation and protection of biodiversity. 83 Many Indonesians may be unaware that their biodiversity is actually the richest in the world, even greater than Brazil's Amazon rainforests. 84 However, due to their poor land use and development policies, they also have the largest number of endangered vertebrate species. 85 Indonesia is party to the UN Convention on Biological Diversity ('CBD') and pledged to set aside as conservation areas 200,000 sq km of coastal and marine habitats by 2012. 86 The public interest in such activities, as well as conservation of forest and peatlands, could be the face of an educational campaign that connects the CBD and REDD+ pledges made by the Indonesian government. The campaign could even draw connections to Indonesia's duty under the UNESCO World Heritage Convention to identify and protect its unique sites of national and cultural heritage, such as peatlands and areas of great biodiversity, for the sake of humankind throughout the world. By encouraging Indonesians to protect their biodiversity in order to remain the most bio-diverse country in the world, the educational campaign could foster price and respect for Indonesians' domestic environment while protecting the global environment in the process.
However, if Indonesia is going to take decisive action to combat climate change in the next few years, when it is most needed, an educational campaign will not be enough; a drastic change in economic strategy and policy is also necessary. Two potential avenues stand out: a drying up of the international palm oil market by major importers China, India and the European Union (EU) ceasing imports, or using international funds to buy back the plantation lands and re-wet the peat.
Limiting the international market for palm oil
The first of these, limiting the international palm oil market for Indonesian palm oil, is important since Indonesia exports 70 per cent of their palm oil. 87 In 2012, China, the EU and India accounted for 49 per cent of total global palm oil imports (see Figure 3) . 88 In order to dry up the international market, importing countries would need to establish either a ban or place a low quota on palm oil imports, or to establish sustainable energy initiatives under which palm oil-based biodiesel does not qualify as a sustainable fuel. Both the EU and the US have recently established sustainable energy initiatives that affect their demand for palm oil, but these policy changes will not decrease palm oil imports as hoped.
A strong driver of palm oil demand recently has been the EU Renewable Energy Directive ('RED'), which started in late 2010. There are three binding, unilateral climate targets for 2020: a 20 per cent reduction in GHG emissions below 1990 levels, a 20 per cent reduction in energy use from 1990 levels by improving energy efficiency, and renewable energy comprising 20 per cent of total energy consumed. 89 RED also set a target of 10 per cent for renewable fuels, such as biofuels, in the transportation sector by 2020. 90 Although RED is meant to create GHG emission savings while conserving biodiversity by ensuring that biofuels do not come from drained forests and peatlands, in practice it has not been able to make this distinction between sustainable and destructive palm oil production, thus increasing demand for Indonesian palm oil and encouraging increased deforestation. This is because the RED does not regulate the sustainability of land or water resources used during the production process; it simply regulates the sustainability of the final product, according to criteria set out by the Roundtable on Sustainable Palm Oil (RSPO). RSPO, while purportedly prioritising 'certified sustainable' palm oil, does not have the capacity to verify that 'certified sustainable' palm oil was not produced on drained wetlands or burned forests, and also openly accepts palm oil from plantations on secondary forests and peatlands. 91 Only approximately 14 per cent of the total oil palm plantation area in Indonesian is certified by RSPO. 92 While the EU may be able to slightly improve the sustainability of their palm oil imports by hand-______________________________________________________________________________________ 2013 Special Edition International Journal of Rural Law and Policy REDD+ and the legal regime of mangroves, peatlands and other wetlands: ASEAN and the world picking sources of supply with the fewest doubts about their sustainability index, there will be increased overall demand for palm oil-based biodiesels as countries reduce dependence upon fossil fuel use. Thus, palm oil that has not been verified by RSPO, coming from plantations built on protected forests and peatlands, will also easily be able to find a market for their product. 93 The palm oil industry is not just benefited by RED because the RSPO criteria are weak and not thoroughly enforced, it also benefits from being declared compliant with the EU's policy because other crop-based biodiesels are not accepted under the RED, giving palm oil an advantage over their main competitors soybean and rapeseed oil. Since the EU plans to double its use of crop-based biofuels by 2020, according to the RED, palm oil plantations will be gifted with ever-increasing demand, making conversion of Indonesian peatlands into plantations seem more enticing by the day. 94 Not surprisingly, last year, Indonesian palm oil production increased 8.11 per cent and exports grew by 9.5 per cent, as EU palm oil imports grew by 12.09 per cent. 95 The US initially took a harsher stance on palm oil but earlier this year re-opened the domestic market to palm oil imports from abroad. In late 2012, the US Environmental Protection Agency (EPA) found that palm oil-based biodiesel does not meet the minimum 20 per cent lifecycle GHG reduction threshold required to qualify as a renewable under the Renewable Fuel Standard (RFS) program. 96 However, in early 2013, the US Congress revived a prior $1 per gallon tax credit for alternative fuels, under which palm oil qualifies, as an attempt to avoid the 'fiscal cliff'. In economic terms, this means that the US can import palm-based biodiesel at $1100 per ton including shipping costs, compared to domestically produced soybean oil-based biodiesel that costs approximately $1200 per ton. 97 Palm oil traders in Indonesia have already seen large increases in exports to the US this year. 98 In addition to the EU and US encouraging palm oil production and thus deforestation in countries like Indonesia that have low governance capacity to properly enforce sustainability criteria, India and China have increased demand in recent years without even suggesting sustainability considerations. India consumed 15 per cent of global palm oil production in 2011, and 80 per cent of those imports were imported from Indonesia. 99 Despite
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an economic downturn last year, China is expected to increase demand for palm oil by 16 per cent by the end of 2013. 100 Although China tightened quality control on imports at the beginning of this year by requiring that edible oils be of 'landed quality' with no deterioration having occurred during shipping process, they have yet to address the issues of sustainability or climate change related to palm oil trade.
One of the primary difficulties with decreasing imports from countries like India, China and Pakistan (the fourth greatest importer) is that these countries use the oil for cooking processes instead of as a biofuel input. Thus, a sustainable biofuel initiative will not significantly impact demand for palm oil in those countries. Additionally, a recent economic study examining the price and income elasticity of Indonesian palm oil found that consumers prefer palm oil to soybean oil, and that soybean oil prices do not significantly determine the quantity of palm oil that Indonesia exports in both the short-and long-run. 101 Thus, finding potential substitutes to palm oil to use as a cooking oil may be more difficult than originally expected.
While setting strict national renewable fuel initiatives and ensuring that palm oil is not able to slip into the initiatives as a crop-based renewable may be one way to decrease global demand, the palm oil traders will inevitably continue to be a big player in the cooking oil market and possibly find other markets for their product. Black markets will arise in some developing countries that do not have the capacity to enforce sustainability criteria, and other developing countries may simply be unwilling to commit to sustainability initiatives without receiving financial support from large developed nations, which would then resemble the monetary flow of the REDD scheme.
A buy-out scheme
The second strategic overhaul, a buy-out scheme, is the preferred course of action because it does not depend upon cutting demand but instead focuses upon cutting supply. Essentially, international funds could be used to buy back the peatlands that palm oil companies built their plantations on. Alternatively, the international funds would be used to pay the poor workers to relocate and to re-wet the peat, and a hefty tax would be levied on use of peatlands for palm oil production so that production was no longer profitable. First, to better illustrate what a buy-out scheme using a domestic policy and education campaign backed by international funds would look like, it is worthwhile to explore Scotland's recent peatland restoration program.
Case study
In the far north of Scotland lies Flow Country, which has 1500 square miles of blanket bog, or peatland of variable depth, that has developed over undulating ground. The peatland dates from the last Ice Age over 10,000 years ago. In the 1970s and 1980s, non-native conifer trees were planted to develop Scotland's forestry industry. 102 The conifer trees also served as a tax loophole for the rich, as they could write-off investment in the forestry area from their personal income tax, until the loophole was closed in 1988. 103 Flora and fauna in the area lost much of their diversity, but the larger issue has been the loss of sequestered carbon. As the roots of the conifers penetrated the peat of the bog, they dried out the peat, which then oxidised, thus releasing carbon. 104 Since only a five per cent reduction of stored carbon would equal the United Kingdom's (UK) total annual GHG emissions, the carbon loss greatly increased the UK's emissions during that time. 13 The project applied for a financial grant of £4 million from the Heritage Lottery Fund (HLF), and has passed the first round of the application, thus receiving £147,000 for initial development funding.
109 Also aided by £1.7 million from the Scottish government, Flow to the Future plans to let the water level rise in the area to bring back the peat, and the project is expected to double the carbon stored in all of the UK's forests. 110 Flow to the Future is part of the larger International Union for the Conservation of Nature (IUCN) UK Peatland Programme, which seeks to restore 1 million ha of peatlands in the UK by 2020.
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Indonesian peatland restoration
To execute a buy-out for Indonesian peatlands, international powers need to be on board, and they need to be convinced that the scheme will work. While Scotland may be a successful example, an intervention in a developing country will be very different, but perhaps easier in a couple ways. There will be little political resistance within the country to the buy-out, as climate change has been talked about recently in Indonesian environmental policy but not yet successfully addressed. The primary source of expected resistance is from the palm oil industry itself, but only the white-collar workers and plantation owners, with additional resistance being expressed by the Government, resulting from a fear of decreasing revenues. As mentioned earlier, elite decision makers need to be educated about the benefits of the buy-out. Butler and Conway demonstrated that, in Central Kalimantan, preservation of peatlands for their carbon value (engagement in a carbon credits market) is more economically profitable than using the land to produce palm oil based upon 2007 carbon prices in carbon markets. 112 Meanwhile, the media front should be a domestic policy campaign, with a focus upon preservation of biodiversity and possibly ecotourism, and a goal to foster pride and commitment from the general population, so that people feel as though it is their privilege to protect their peatlands. Given that, in Indonesia, the prevailing ideology of formal land tenure is that the government owns natural resources, a buyout program simply resembles implementation of national sovereignty. Certain aspects of such a scheme need further detailing, including institution of a tax on the peatlands used for palm oil production, examination of expected economic costs and environmental and social impacts of the project.
The economics of the buy-out could be formulated in two different ways. In order to obtain the land, international funds could be used to buy the plantation lands from palm oil companies. Alternatively, the Indonesian government could tax the production of palm oil as a land use so heavily that palm oil production is no longer profitable and the palm oil companies would seek to sell the lands. In either scenario, the carbon value of the lands needs to produce revenue as carbon credits in an international market, and financial aid needs to be provided for worker relocation and re-wetting of the peat. It is important to note that 91 per cent of all palm oil plantation areas are located in Sumatra or Kalimantan (see Figure 4) . 113 This means that the other provinces see little of the palm oil industry profits, but do have a stake in the future value of the forest. In a study done in the UN-REDD pilot province of Central Sulawesi, palm oil plantations were found to have the greatest profitability of many land uses, including logging, cacao, coconut and rice production, despite having much lower productivity than palm oil plantations in Sumatra and Kalimantan islands. 115 Palm oil plantations earned approximately 72 million IDR (Indonesian rupiahs) per ha per year, or approximately US$7416 per ha per year. 116 In 2008, Indonesia exported over US$14.5 billion in palm oil-related products. 117 It is unlikely that direct payments of international funds to palm oil companies would convince them to sell the land on which they have so much expected future profitability, and it is also unlikely that the international community would be able to collectively contribute such vast amounts of money.
Thus, it is clear that the next strategy, taxation, is the preferable mechanism of executing the land ownership change involved in the buy-out scheme. This taxation is preferable to the direct payments because it involves demanding payments from the palm oil industry instead of providing them with large sums of money to move from their lands. Current taxes on palm oil companies in Indonesia include export taxes, corporation income taxes, property taxes and value added taxes, and usually generate approximately US$495,000 per year. 118 One caveat of a taxation scheme is that over 90 per cent of Indonesian palm oil plantations already underpay their taxes and, with the weak rule of law and corruption previously discussed, strict enforcement of greatly increased taxes could be challenging for the government to implement. 119 In order to calculate the additional taxes that must be levied about palm oil producers, it is necessary to determine the opportunity costs and the transaction costs that would accompany a buy-out scheme. The opportunity costs are the foregone after-tax profits that would result from the land being used to produce palm oil (US$7416 per ha per year), and the transaction costs include all costs associated with 'establishing and running the scheme' and the costs landowners must pay to participate in the project. 120 Although actual tax increases cannot be calculated because information is limited, a bare-bones calculation concludes that essentially taxes must be increased enough so that tax revenue is greater than or equal to the annual profits of US$7416 per ha. This tax estimate is much higher than what would likely be necessary to render palm oil production unprofitable because it does not take into account the impacts of financial aid for relocation of plantation workers, or the revenues resulting from the carbon value of the conserved lands being traded in international carbon markets.
The second step of the buy-out scheme, in addition to obtaining ownership of the plantation lands from the palm oil industry, involves provision of financial aid to workers to relocate. There are 3.7 million people in Indonesia who are involved in the palm oil industry and downstream industries. 121 The palm oil industry is very labour-intensive, with five workers per ha, compared to an average of one worker per ha for other oil crops.
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The rapid increase in demand for palm oil has increased the need for skilled labourers, but such workers are limited. In terms of job security, there is a distinction between casual workers and permanent, contracted workers on palm oil plantations. Casual workers make US$50-150 per month, which does not cover their fundamental monthly needs and places them below the poverty line of US$213 per month, and permanent workers, who make closer to US$250 per month, still barely above the poverty line. 123 Increasingly, plantations have been hiring more casual workers and giving them fewer benefits instead of hiring permanent workers who live on the plantation and earn benefits. 124 Usually, only men are contracted permanent workers and their families often must resort to working on the plantations also, as casual workers. 125 While studies have often found that palm oil plantations promote economic development by providing revenue to the states and employment to rural villagers, the economic and social impacts on small rural communities are not always positive. In a study carried out on the development of a palm oil plantation in West Kalimantan, more than half of the rural residents who lost their lands to the plantation reported a decline in their livelihood as income from forest materials decreased. 126 Those who indicated livelihood improvements were smallholder palm oil ______________________________________________________________________________________ 2013 Special Edition International Journal of Rural Law and Policy REDD+ and the legal regime of mangroves, peatlands and other wetlands: ASEAN and the world growers, who are usually migrant skilled labourers with prior exposure to palm oil production. 127 Evidently, for the average unskilled plantation worker in Indonesia, their economic incentive to continue working for the plantation is low. It is likely that with provision of reasonable financial aid, the workers would be willing to move elsewhere for work.
A second way that workers could be involved in the buy-out scheme is by allowing the workers to buy into the transition of land from palm oil production to conserved peat and forestlands. By allowing the locals to become stewards of the lands by investing in the carbon value of the land and the possible revenue from forest materials, there is incentive for rural workers to return to their original, forest-based livelihoods. In the past, when smallholders invested in the palm oil industry, they typically acquired 2-3 ha of land on which to cultivate oil palms at a cost of a US$3000-6000 loan from the parent firm, with 30 per cent interest due each year. 128 Oil palms take 3-4 years to bear fruit, and an average income for smallholders producing palm oil is approximately US$682-900 per month. 129 With high start-up costs and high interest payments, combined with a delayed, low level of income, the result was that many smallholders remained in debt to palm oil companies for a long period of time. Because the restructuring of land use to forest conservation would result in a similar lack of immeimmediate economic gain, the buy-in mechanisms for local forest stewardship could resemble the small-holder mechanisms within the palm oil industry.
The re-wetting of peat is also an important aspect of an Indonesian buy-out scheme. Essentially, the water level must be raised to, or above, the soil level by filling or blocking ditches that divert water away from the lands, and ensuring that, instead, water is brought to the lands. A study of peatland restoration in Finland revealed that the success of peatland restoration is dependent upon site fertility and the presence of nutrients in the soil, but that damage to many interior peatlands is irreversible because only the water level near exterior peatlands can be restored by ditch filling. 130 More research is needed to determine optimal restoration capacity of peatlands, and which restoration methods are most successful, depending upon local site characteristics. One method of peatland management is the practice of paludiculture, or land management techniques that cultivate biomass from restored peatlands. 131 Although paludiculture is a method of sustainable agriculture that could relieve food insecurity in rural communities, it has not yet been developed in Southeast Asia despite numerous successful trials that replanted non-timber forest product producing trees on restored peatlands. 132 This is likely because peatlands sequester more carbon than forests, but do not have as much value in terms of provision of basic goods for subsistence, wood products, or as a source of income from forestrelated activities.
The ideal final scenario for peatland restoration is that the value of the carbon sequestered in the lands is incorporated into an international carbon credits market. Forest carbon values are based on initial forest carbon plus carbon uptake over the period of conservation. Carbon rights to the land are sold to private investors, who then sell carbon credits on international markets to companies looking to offset their emissions. One of the challenges of establishing such a market in Indonesia is that there are many unresolved 'carbon rights' questions including who can claim the right to cause carbon emissions (can palm oil plantations?), who can claim the right to receive payments from carbon abatement, and who will measure and verify carbon stocks. 133 These carbon rights, interacting with already-complicated property rights in Indonesia, must be resolved in a uniform way on the national level. A study done in Central Kalimantan indicates that the value of carbon credits from a 1000 ha area would be worth US$6.32-8.02 million, which would be greater than the net income from a palm oil plantation. 134 However, other studies continue to demonstrate that the initial costs of reducing emissions from deforestation and forest degradation are great, and the lands would not immediately be restored to carbon levels that would make them competitive with profits from palm oil production. A study carried out in the pilot province of Central Sulawesi found that annual costs for each ton of carbon dioxide emissions avoided would be approximately US$14 if the land were conserved instead of used for palm oil plan- a comparison of net present value between the revenue from palm oil production and peatlands restored for carbon offset markets, see Figure 5 . 138 One way to increase the price of carbon credits, or the value of the carbon stored, may be to tie carbon credits to the value of biodiversity conservation and protection of endangered species. Also, once the lands have been restored and carbon stocks are at their optimal levels, practicing sustainable forestry will produce timber revenue and employment opportunities for local communities, as well as the emissions reductions desired. 
Impacts of a successful peatland restoration program
The establishment of a successful peatland restoration program in Indonesia would have vast implications for the palm oil industry and the Indonesian economy, environmental footprint and rural communities. From the economics of carbon credits discussed above, it is clear that large amounts of international funding will be necessary to make it economically preferable for Indonesia to sequester carbon instead of produce palm oil on their forested lands. While the international funds will ensure that Indonesia is not paying for the land conservation themselves, the impact on the palm oil industry will alter the growth and development patterns of the Indonesian economy. In 2008, 4,630,000 ha of Indonesia's small-holder agriculture and industrial plantations were located on peatlands. 140 Although these include rice and cacao plantations as well as palm oil plantations, for the simplicity of the calculation, they will all be assumed to be palm oil plantation lands. This means that the impact upon the palm oil industry will be higher than the likely accurate impact. As stated previously, the palm oil industry has 8.4 million ha of palm oil plantations in Indonesia and exported over US$14.5 billion in palm oil related products. If all the peatlands being used for palm oil production (4.63 million ha) are restored to their natural condition, the palm oil industry will only produce on 3.77 million ha. Thus, they will see their export revenues decrease by 55 per cent, resulting in export revenues of approximately US$6.5 billion. This calculation assumes that the palm oil industry will not develop on alternative lands in response to the peatland buy-back. In 2009, the palm oil industry contributed 4.5 per cent to the national Gross Domestic Product (GDP) of Indonesia. 141 If ha available for palm oil production have been decreased by 55 per cent, the industry's contribution to the GDP will be approximately 2 per cent.
Between 1990 and 2008, Indonesia's peatland carbon emissions increased from 193 metric tons to 498 metric tons. 142 Of the 305 metric ton increased over the two decades, 246 metric tons of the emissions were from industrial plantations and small-holder agriculture. 143 For the sake of the calculation, industrial plantations and small-holder agriculture will all be assumed to be palm oil related activities, as in the revenue calculation above. Thus, if the increase in emissions from palm oil production were ceased, and the peatlands were restored so that emissions from continuous oxidation of degraded peatlands were halted, despite a 158 per cent increase in emissions between 1990 and 2008, Indonesia would display a 50 per cent decrease in emissions from the buy-out scheme.
The impact on rural communities of a peatlands restoration from palm oil plantations to natural habitat will have both positive and negative consequences. As discussed earlier in the paper, there are negative environmental effects of palm oil production other than greenhouse gas emissions, such as water pollution. These environmental effects are primarily felt by those communities living near the plantations, so a restoration of natural habitat would greatly reduce air and water pollution, soil erosion and pesticide run-off in nearby rural communities. Also previously discussed, the economic impacts of palm oil plantations are only positive if the local residents are small-holders (and even in this case, there is often long-term debt). For the average, unskilled Indonesian worker, the wages paid for working on a palm oil plantation are below the poverty line. Although the palm oil industry has brought infrastructure and education opportunities to rural communities, the palm oil industry has been able to exploit local workers, paying them very little and providing very little job security. It is difficult to gauge exactly how the palm oil industry workers will be reabsorbed into the working population in Indonesia.
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Conclusions
The time to act on climate change is now: as GHG rise drastically in the name of economic development in developing countries such as Indonesia, policy programs to curb climate change and protect our global environment are desperately needed. Indonesia has the greatest biodiversity of any country and some of the most important peatlands for carbon sequestration in the world, but they are being destroyed at an alarming rate to make room for palm oil plantations. Within the last couple years, Indonesia's leaders have expressed a desire to reduce emissions, and Indonesia established a UN-REDD Programme and began a REDD+ partnership with Norway. Despite the initiatives and policies established, in practice deforestation has continued by means of corruption, legal loopholes in laws and contracts, and weak rule of law. Thus, a strategic overhaul is necessary, and two such options exist. Trade pressure by means of a ban or low quota could be exerted from primary palm oil importing countries India, China and the EU that would force Indonesian palm oil plantations either out of business or into sustainable business practices. However, given that palm oil is a cheap commodity with a multitude of different uses, it would be difficult to successfully cut demand drastically enough to impact Indonesia's production levels and conservation efforts.
Executing a buy-out scheme funded by international powers and promoted as a domestic policy campaign seeking to preserve Indonesian forests' biodiversity based upon religious principles as well as Indonesia's commitment to the CBD and UNESCO, is the preferred alternative to the ineffective REDD+ policies. The Scotland peat restoration program serves as a successful example of peatland restoration and should promote international funding participation in Indonesia's effort. While the international funds could be used to simply buy back the lands from the palm oil industry, this is not the most economical way to acquire the land. Instead, the government should levy a high tax on using peatlands for palm oil production, making that land use no longer as economically profitable. The government can then acquire the lands, and international funds can be put towards providing financial assistance for either worker relocations or re-wetting of the peat. Ideally, as the peatlands recover their carbon content, the lands can be made profitable according to their carbon value, and land managers can sell carbon credits on the international market to ensure the land's continuous conservation. Various pricings of carbon credits within studies have resulted in varied predictions of costs and revenues associated with peatland participation in global carbon markets. Whether or not the economic successes of peatland conservation are seen in the establishment of a carbon market, there are other impacts of a buy-out scheme. The palm oil industry, assuming that it does not move production to other lands, will face a production decrease of over 50 per cent, and the GDP input of the palm oil industry will be cut in half. The environmental impacts of peatland restoration and removal of palm oil plantations are, of course, positive. The impacts on local communities are a mix of positive impacts, such as a decrease in exploitation of unskilled workers, and negative impacts, such as a decreased infrastructure investment in rural communities.
In sum, the possibility to mitigate climate change and reduce GHG emissions, by means of international funds and promoted by an educational biodiversity preservation campaign, is a chance for Indonesia to take responsibility for its deforestation. Indonesia's peatlands have a global importance that dictates that initiatives ought to be undertaken to ensure their preservation. While the buy-out scheme necessitates that taxation mechanisms are successfully enforced, instead of broken down by corruption and weak rule of law, the capacity for both economic profits and environmental conservation by way of engagement in a carbon market make a buyout scheme for peatland restoration unquestionably the preferred alternative to current REDD+ policies.
